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SECTION I

INTRODUCTION

i-I This report contains data on the nuclear devices which were detonated by the United States
during the period 15 September 1961 through 4 November 1962 in the following Operations.

1-1.1 The NOUGAT underground tests conducted at the Nevada Test SIte (NTS), during the period
15 September 1961 through 30 June 1962.

1-1.1.1 As of the time of publication of this report the BOOMER and ARIKAREE events of NOUGAT
have not been publicly announced by the AEC. Therefore, the mere fact that these tests were con-
ducted is considered sensitive.

1-1.2 The PLOWSHARE events GNOME and SEDAN.

1-1.3 The DOMINIC II surface or near-surface tests conducted at the Nevada Test Site during
July 1962. Included in this series was the SMALL BOY event of Operation SUNBEAM.

1-1.4 The DOMINIC events conducted in the Pacific Ocean areas during 1962. The high altitude
portion of DOMINIC was Operaton FISHBOWL.

1-2 The data contained herein have been obtained from numerous sources and Is the best infor-

,ation available at the time of publication.

1-3 The terms used in this report have the following connotations.

1-3.1 The DIMENSIONS apply, .Aless otherwise noted, to the nuclear system and do not include
items such as gas reservoirs, fire sets, support structures, or diagnostic equipment. -For the

v,.nts in Section III, which were essentially proof or system tests of warheads in stockpile or
about to enter stockpile, the bare nuclear system dimensions and weight of the device tested and the
nominal dimensions and weight of the warhead are given.

1-3.2 The NUCLEAR R1 lude the ri ci I issionable and fusionable materials con-
tjn.din the device.

1,3.3.1 Pluonlum (Pu) is used in weapons In either of two allotropic states. In this report Pu(a)
indicJtus the alpha allotrope. Delta plutonium is phase stabilized by alloying with approximately
M uf•. I rccnt by weight of gallium. Except where the isotopic content is specifically indicated, all

09 __ __ _ __



plutunlum is of weapons grade and contains a nominal 6 percent of the isotope Pu 2 4 0 .

1-3.2.2 Oralloy (Oy) Is uranium enriched in the Isotope U2 3. In this report, the symbol Oy refivrs
to a nominal 93.5 percent enrichment In U235. Other enrichments are Indicated by Oy followed by
the percentage of enrichment, for example, Oy(37.S). Various tracer elements are often alloyed
with the Oy components for diagnostic purposes. The masses listed In this report are those of the
components including the tracer elements.

1-3.2.3 Depleted uranium (D-38) is used to indicate uranium metal which is composed predomi-
nately (99.28 to approximately 99.8%) of the isotope U238. The term tuballoy (Tu) has been used
synonymously with D- 38, however, the use, of the term tuballoy is being discouraged.

1-3.2.4 Lithium (Li) is mentioned in this report in the following usages:

6 6 61-3.2.4.1 Li is lithium enriched in the isotope Li . In this report. Li refers to a nominal 95%
enrichment. Other enrichments are indicated by LI6 follow, by the percentage of enrichment.

1-3.2.4.2 Li refers to lithium in its naturally occurring isotopic proportions.

1-3.2.4.3 Li 6 D, Li 6H, Li 6T, LIH refer to the salt formed by the chemical reacting of the hydrogen
isotopes with lithium. Li6DT is used as a symbol for a mixture of Li6D and Li6 T.

1-3.4 The achieved YIELD is given in a common format to present both the fission yield and the
total yield of each device.

1-3.4.1 The yields stated in Sect- .a• Ilare based on radiochemical analysis of the device debris and
detonation products. This method of yield determination provides a measure of.only the fission
yield.

1-3.4. 1. 1 A difference in philosophy on yield determination and interpretations which exist between
the two weapons laboratories (LASL and LRL) should be noted. The total yields quoted for LASL
boosted devices includes the radiochemically determined fission yield and a calculated fusion con-
tribution based on an assumed boost gas burn efficiency. The total yield quoted for LRL boosted
single-stage or primary-stage devices does not include the small energy contribution from fusion
of the boost gas. The magnitude of the fusion yield is normally much less than the measurement
uncertainty of the fission yield.

1-3.4.2 Yields listed for the LASL sponsored tests in the air drop portion of Operation DOMINIC
(Section Ul) are the yield as determined by the",5" method of scaling the fireball yiýld.

1-4 Unless otherwise noted, the devices were initiated by external neutron generators.

1-5 The figures contained in this report are intended to illustrate the configuration of the nuclear
system. Some attenpt has been made to show the relative size of the consUtuent components; how-
ever, the drawings are not scaled.

10
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- Th times of the event In sections 11 and Ill are given to the nearest minute. More accurate

timing dara arc givin In Appendix B.

1-7 With the .xception of the proof test of stockpile or about to be stockpiled weapons, the -ovices

tctttd are dcsigncd strictly as test devices to obtain data on a particular concept and do not rep-
rv.iwnt a final weaponized design. Thus, this report should not be used as a "design handbook"
for assessin/ the acceptability of a given device concept for a possible weapon application.

1-6 Abhr'.viat.ors and Code Words used in this report include:

- - Ctemica] syrmbI for beryllium oxide.

CH2 - As used in this report refers to hydrocarbonous plastics - generally a polyethylene
material.

det - X..tondtUr - used to mnitiate detonation of the high explosives.I4E - High Explosive
lIE O.D. - Outer diameter of the high explosive mass. For aspherical systems this ib taken

as the diameter along the minor axis.
I1OB - Height of Burst.
KT - Kiloton - a unit of energy release equivalent to that of 1000 tons of TNT.
LASL - Lo!. Alamos Scientific Laboratory.
LiF - S.-nbul used for Lithium Flouride.
LRL - Lavrenc( Radiation Laboratory.
LTB - Symbol used for Lithium Tetraborate (Li 2 B4 0 7 -H 2 0).
LX -040 - LRL developed high explosive.

MT - Megaton - a unit of ener release c. qvalnt to that o million tons of TNT
MDF - Mild Detonatin Fuse

NTS - Nevada Test Site

"T en use as a nuc ear material T is the symbol for tritium. ,h•n referring to 1'L
means the energy release equivalent to that of one ton of TNT.

UK - United Kingdom

4W
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CONTINENTAL EVENT I SPONSOR: LRL

NOUGAT ANTLER 1700Z 15 Sep 61
Tunnel Ul2e.03a, Area 12, NTS
Depth: Slant 1570 ft., Overburden 1319 ft.

fJeltem

H. E. SYSTEM

DIMENSIONS:
Max.Dia.: 11.5in.
Length : 21.9 in.
Weight : 107 lb.

$1GNI FICANCE:
Performed about as expected,

14 _____



spONSOR: LASL CONTINENTAL EVENT 2

1945Z 16 Sep 61 NOUGAT SHREW
ulole U3&c. Area 3, NTS
Depth: 322 ft.

b@Ietea

H. E. SYt,-FM

DIMENSIONS:
Max. Ms.- 10.9 in.

SIGNI FICANCE:
Performed about as expected.

Ism



CO%*NENETAL EVENT 3 SPONSOR: LASL
21302 1 Oct 61
Hole U3a&. Ar, e S. NnT1
Depth- 330 tt.

Deleee,1

t H. E. SYSTEM

, 9010
PBX. 9401,

DI.MENSIONS:
M ax. DIS.: 10.9g in. !) t f w~l

Le 149 in.

SIGNS FICANCE:
Results were about as expected,

ii S
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SPONSOR: LRL CONTINENTAL EVENT 4

1800Z 10 oot 61 NOUGAT CHENA

Tirnncl U2.'.ATCa 12, NTS
D,-pth: S1.ari 122, ft, O>.crTburdcfl 838 ft.

H. E .~ S)'E

DPAE\SIONS. 36 .

Lenrih 33.2 in~.
Wogh 156 lb.

Deleted

R - I.p -17



SPONSOR: LASL

.OS.EGTAL EVEIiT 1830Z 29 Oct 61

Hole U3ae, Area 3, NTS_
_Depth: 630 ft.

Deleted

H. E. SYSTEM

DIMENSIONS: .r It
Ma. Dha.: 15.3 in.
Length 17.9 in.
Weight : 88.6 lb.

4m

Clrd % P.r
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ov-,o01: LASL CONTINENTAL EVENT 6

33D)5Z 3 Dec 61 OUGAT FISHER

IaCoe U3ah, Area 3. NTS
: 193 ft.

Oeleted

H.E. SYSTEM

DIMESIONS:
Max. Dia.: 15.3 in.
Lensth 1:7.9 in.
Wei'ht B6.3 lb.

9,-* .. ,,,t
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CON'TINEN'TAL EVENT 7 SPONSOR: LRL
tRE Pro cc GNOME 190CZ 10 Dec 61

Carlsbed. N. M.
Tunnel Depth: 1200 ft. .3

Deletpd

H. E. SYSTEM

DIMENSIONS: LA & t'1f
Ma.. Dia.: 41.5 in.
Length ,31.5 ft.
Weight 10,435.60 lb.

REMARKS:
The first nuclear test of the PLOWSHARE proaram designed to evaluate energy containment in an
wudergrou•d salt cavity.

Pe rl~
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SPONsoR: LRL CONITNENTAL EVENT 8
looZ 13 D%,c 61 ADslmmm

Il0C L!9,3, Arica 9 . NTS MAD"

D0.pth: 594 ft.

H. E. S)-51EM

DIMENSIONS: 
De ii t i

Mahx..,Dia.: 11.57 In.
Lenth 12.27 in.
Weight 63.9 lb.

mri..E... . ..



CONTINENTAL EVENT 9 SPONSOR: LASL

OUGAT RINGTAIL 1635Z 17 Dec 61
~ j Hole U3ak. Are& 3. NTS

Depth: 1191 ft.

Deleted

H. E. SYSTEM

1 !04!_ Dele d

-' DIMENSIONS:
Max. Dia.: 10.9 in.

Len 1. 14. *

II

22



moNsoRt: LRL CONTINENTAL EVENT 10

i102 22 Dec 61 NO T FEATHER
Tunnel Ul2b.O8 Area 12. NIS

t~ Sl! 1300 ft. Overburdcn 812 ft.

Delete.d

H. E. SYSTEM

DWIENSION'S:

m23If *1



CO.TINENTAL EVENT 11 SPONSOR: LASL
NOUGAT STOAT 1630Z 9 Jan 62

Hole U3ap. Area 3, NTS
Depth: 992 ft.

I i
I

H. E. SYSTEM________

____ I~~*r
iy' I£

DI M E NSIO NS: U e•.Pe t d 4P•"Device D~a.: -15 in. "4
Weight : 1.4 1b.

SIGN•FICANCE:
The tesi cornrmed the expected performance De! e- P-

24_



I!SO-Z 11111rII!2

sPONSOR: LASL 
CONTINENTAL EVENT 12

16007 IS jar. 62 NOUGA "'-M

lloic 330o, ATca 3, NTS
lgth: 656 ftIY.

Oete*.r

It. E. SYSTEM

1 &SiO.* De.eted

D~vice Da.: =15 in.
V% i.q~ht 56., lb.

fle lted

_ 
2s

h *. 
k ; k;



CQNTJEN 1 A LVET 13SPONSOR: LASLCO!'U,,-•EN-AL IEVEN-T 13 IS00Z So Jan 62

NOUGAT DORMOUSE iole U3aq, Area 3

Depth: Il I ft. d

H . SYSTEM~

?X 9010 e4D e cte r

Max. Dia.: 15.3 ih.

Lengt,: 17.9 p-.
Weight 79.0 lb-

SIGNIFICANCE: cted;
The device performed abcut as "x"ecTed;

2I
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CONTI1NENTAL EVENT 14

iS0 $Feb 62 
S

'U•O 9 ugc, Area 9, NTS
625 ft.

_ a

.E. SYSTEi

t s94Deleted

WMENSIONS:
Max. Dia. II.5 in.

v.ngth : 12.27 in.

Weight 63.90 lb.

~l Ol

U

i 
27



CO.%nTNENTAL EVENT 15 SPONSOR: LASLNOUGAT ARMADILLO ll800Z 9 Feb 62

S• ' •Hole W~ar, Are& 3. NTS
Depth: 786 ft.

Deleted

H. E. SYSTEM

FBWX 9404

Deletedi

DIMENSIONS:
..D'Jvce Da.: 15 in.

Weight: 61.5 lb.

28
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SPONSOR. DOD CONTINEN'TAL EVENT 16
So0Z 15 Fcb 62

hole UI~a, Area 15. NTh
Depth: 943 ft.

nelefpd

H. E. SYSTEM ______

Wr, ratol

Composluon B
C-clotol 75/25

DIMENSIONS:
Mix. Dia.:
L v.ngh It 4 3. 50 in.

'.I~ht :5444 Lb.

•IPICANCE.

*. le*Ahk€cl objectives of the experLmneat were MuiWed.

'.,

29,,. w-Rep"



CON-TINEN-ITAL EVENT 17 SPONSOR: LASL

T CHINCHILLA I 1630Z 19 Feb 62
Hole U3aS, Area 3. NTS
Depth: 492 ft.

Deleted

H. E. SYSTEM

--DIMENSIONS: nele';e d

Max. Dia.: 15 In.
Length : 15.5 in.
Weight : 61.7 lb.

I
[% e ' ' d

SIGMFICANCE:
The device performed about as expected giving Uhe proper yield !teloted

30



SPONSOR: LRL CONTINENTAL EVENT 18

17502 19 Feb 62 NOUGAT CODSAW

Hole U9g. Area 9, NTS
D4,-pth: 696 ft.

H. E. SYSTEM

DIMENSIONS: nevetvO
.. Max. Dia.: 11.57 in.

Length 28.31 in.

Weight 96.5 lb.

31



CON.INENTAL EVENT 19 SPONSOR: LRL
NOUGAT CIIMARRON 1800Z 23 Feb 62

_ _ _ _ _Hole U9h, Area 9, W-'TS
Depth: 1000 ft.

H. E. SYSTEM

DIMENSIONS:
Max. Dia.: 11.53 in.
Length : 14.25 in. ne r 1PA
Weight : 86.46 lb.

#S

SIGNIFICANCE:
The device performed as expected

• 0¼ e

a 2



Sro\SOR; LASL CONTINENTAL EVENT 20
1630Z 24 Feb 62 OUGAT PLATYUSW
Iloc U3ad, Area 3. NIT'S
DL.pLh: 19 3 ft.

Deleted I

H E. SYSTEM

PS); 9010

PB 404 Defee
DIM.1ENSIONS.

Lcngth 14.9 in.

rf. I

q9



CON-'fNENTAL EVENT 21 SPONSOR: LASL/UK
PA 1910Z 1 Mar 62

Hole U3U1. Are& 3. NTS
Depth: 1191 ft.

Deleted

Vi'eE

• p - 9

3-74:2; - 2;,- . ,, ' -•5 ".-t"-- 
_'



SPONSOR: LRL CONTINENTAL EVENT 22
181SZ 5 Mar 62 NOG A NNY BOY

Hole Ulna. Ar(a lb, NTS
DLpth: 110 fl.

DeWet.,t

H. E. SYSTEM

M4 Ile letect

DIMENSIONS: YIELD:
Max. D1a.: 13.82 in.
Length : 16.5 in. Achieved:
Weight : 115.94 lb.

r .42 t 0.04 KT

REMARKS:
De siped to determine the seismic shock, air blast, cratering capabilities and the amount, dis-
tribution and decay rate of the radioacUvty released irom a detoautlim at a near opumurn depth
of burst in a hard medium. The medium in this evenw was a bamalt. (a hard, dry, non-carbonste
medium).

SIGNI'lFICANCE:

The technical objectives of this experiment were fulfilled and desired data obxained. I

_______35.
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* CON"ITINENTAL EVENT 23 SPONSOR: LASL
NOUGAT ERMINL 1630Z 6 Mar 62

_____________________Hole U~ab. Area 3. NTS
Depth: 240 ft.

Deleted

Upiin
.DIMENSIONS:

Device Dia.: - 15 in.

Length : 15.5 in.
Weight : 60.4 lb.

366

36 
*-___ 
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,SpoSSOR: LRL CONTINENTAL EVENT 24
jgcjoZ 8 Mar 62 JOQGAT BRAZOS

Hole U9d, Area 9. NTS
Dqpth: 841 ft.

H. E. SYSTEM

9404 ltýe

r)MENSIONS: 
lte

ia-x. Dia.: 12.71 in.
Lc-ngth : 12.71 in.
WCight : 6!.47 lb.

TheN pef r ac ofti:ytr was proven and the desired yield obtained. C

37



CONTINENTAL EVENT 25 SPONSOR: LASL
SAT NS 1630Z 15 Mar 62

Hole U3a&. Area 3. NTS
Depth: 789 ft.

Defelted

H. E. SYSTEM

U e etc d
DIMENSIONS:

"Max. Dia.: - 14.5 in.
Length : 25.4 in.
Weight : 118 lb.

1e
t'e'eI'A•

38



SPONSOR: LRL CONTINENTAL EVENT 26
1800Z 28 Mar 62 NOUGAT H IC
Hole U9j, Area 9. NTS
Depth: 614 ft.

r

Defeted

H. EIAYSTEM

PBX 944
SDelefcci

DIMENSIONS:
Max. Dia.: 11.57 in.
Length : 28.19 in.

II
!I

39

..... . . .. .4



CONTINENTAL %'E:'. 27 SPONSOR: LASL
• OUGAT CHINCHILLP. 13 1800Z 31 Mar 62

j j Hole U3as. Area 3. NTS

Depth: 448 ft.

Deleted

H. E. SYSTEM

MI Del e~ed
DIME.NSI ONS:

.. DeviceDia.: IS iz.
Length : 15.S ir.
Weight : 63.1 lb.

SIGNIFICANCE:
40he yield confirmed th performance Deeted

40
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SPONSOR: LASL CONTINENTAL EVENT 28

"" IB00Z 5 Apr 62 NOUGAT DORMOUSE Prime

Hole U3az, Area 3. NTS
Depth: 856 tI.

,iI
I
t
S

I IDeleted

H. E. SYSTEM_ _

:PBX, 9010
PBX 9404

BXel9*1d

DIMENSIONS:
Max. Dia.: 15.3 in.
Length : 17.9 .
Weight : -8 lb.

,... (; ..



CONTINENTAL EVENT 29 SPONSOR: LRL

N PASSAIC IOZ 6 Apr 62
Hole U91. Area 9, NTS
Depth: 764 ft.

Deleted

H. E. SYSTEM

FIIX 904

DeIeted

I DIMENSIONS:
Max. Dia.: 18 in.
Length : 35.95 in.
Weight : 253.33 lb.

.6 42



spONSOR: LRL CONTINENTAL EVENT 30

lSooZ 12 Apr 62
Hole Ugn, Area 9, NTS
Depth: 480 ft.

Defeted

H. E. SYSTEM

PBX 9404

Deleted
DIMENSIONS:

%lax. Dia.: 11.57 in.
Length : 28.19 in.

Deleted

- !

- 43



CONTINENTAL EVENT 31 SPONSOM: LRL
T PLATTE 1600Z 14 Apr 62

__ _i_ Tunnel Ul2k.01, Area 12, NKS
Depth: Slant $60 ft.. Overburden 628 ft.

H. E. SYSTEM

DeIeted
DIMENSIONS:

Max. Dia.: 26 in.
Length : 23 in.
Weight : 259.29 lb.

Deleted

44



Spo-,SOR; LRL CONTINENTAL EVBNT 32

1$40Z 21 Apr 62 NOUGAT DEAD

1lole U9k, ArTea 9, NTS
Dcpth: 634 ft.

Deleted

H. E. SYSTEM

9B 904
D~e feted

DIMENSIONS:
Max. Dia.: 16.75 In.

Lcngth 34.03 In.
Weight : 252.82 lb.

Deleted

_ _4S
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SPONSO-: LRL
CONTINENTAL EVENT 33 SOOZ Apr62T BLACKHole Ogp, Area 9, NTS

Depth: 714 ft.

1

Deleted

H. E. SYSTEM. _

PBX 9404

De •etcd

DIMENSIONS:
Max. Dia.: 13.1 in.
Length 29.14 in.
Weight : 257.42 lb.

JS

4_ _Deleted

L4
46 .



$pONSOR: LASL CONNENTAL EVENT 3

1 933Z 7 May 62 NOUGAT PACA
Hole Wax, Arca 3. NTS

.pt~h: $846 ft.

Dole#,P#

H. E. SYSTEM

FI 404

DIMENSIONS: Oeleted
hlax...Dia.: 16.25 in.
Len : -2 n

47
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CONTINENTAL EVENT 35 SPONSOR: LR.L
1500Z 10 May 62
Hole Mr, Area 9, NTS
"D"*.p; 549a.

P. E. SYSTEM:

Defe~ed

DIMENSIONS:
Mai. Dia.: 11.57 in.
Lengtb : 57.3 In.
We.gtht : 313.7 lb..

I

Deleted

-4.
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spONSOR: LASL CONTINENTAL EVENT 36
S19W00 12 May 62 RK
1Jole Uarms, Area 3. NTSDXptb: 1424 ft.

Pelet ud

H. E. SYSTEM b
DIMENSIONS: De' eed

Max. Dia.: 8 in.
Length : 37 in.
Weight : 200 lb.

D e! e'.

SIGNIFICANCE:
The successful test provided information for the desip
also provided data useful in the design

49!
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CONTINENTAL EVENT 37 SPONSOR: LRL
N AT EEL 1500Z 19 May 62

Hole U9m. Area 9. NITS
Depth: 714 ft.

Deleted

H. E. SYSTEM

PBX 9404

De e'sri

DIMENSIONS:
Max. Dia.: 15.83 in.
Length : 33.57 in.

Def eted

SIGNIFICANCE:
nTe success of this event provided data

Deleted

so4

, o__ 1



sFONSOR: LRL CONTINENTAL EVENT 38

2•O0Z 25 May 62 
NOUGAT WHITE

Holt 19b. Area 9. NTS

Dcpth: 635 ft.

Deleted

H. E. SYSTEM _____

De 'e~ed

DIMENSIONS:
Max. Dia.: 11.05 in.
Length : 30.23 in.

Weight 189.43 lb.

S7



CON•ANENTAL EVENT 39 SPONSOR: LASL.
o 170Z I Jun 62

Hole U3ajs. Area 3. NTS
Depth: 539 ft.

.e1 4--

H._E. SYSTEM e'etc~d

• DIMENSIONS:
Max. Dia.: 15.3 in.

Length : 17.9 in.
Weight : 88.7 lb.

SIGNIFICANCE:
The device performed about as expected;

_Ue.etf l

_2
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"SPONSOR: LASL CONTINENTAL EVENT 40

17002 6 Jun 62 N_ __ATPACKRAT

Hole U3aw. Area 3. NT,
I.pth: 860 ft.

Do eled

DDeteted

DIMENSIONS:

Max. Dia.: 15.3 in.

Length 17.9 in.
Weight" : 88.2 lb.

SIGNIFICANCE:
The test was successful.

" t' C dI
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CON'TINENTAL EVENT 41 SPONSOR: LRL

NOUGAT DES MOINES 2200Z 13 Jun 624
Tunnel U12J.01, Area 12. NTS
Depth: Slant 610 ft.. Overburden 660 It'

ii

VelPefed m

H. E. SYSTEM ____

_Defete ,

DIMENSIONS:
h1ax. Dia.: 25.88 in.
Length : 29.97 in.

De fe•pd
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$iVoSOR: LASL CONTINENTAL EVENT 42

Is0Z 21Jun 62 NOUGAT DAMAN I
llkle U3be. Area 3. NTS

pcpth: 854 ft.

Dete'pd

II E.SY

De'etcd
DIMENSIONS:
Max.'Dia.: 17 in.
Weight 80.1 lb.

De I e#

SIGNIFICANCE:

The device performed satisfactordy.

De~cf'1 r1~~'0~Cd



CONTINENTAL EVENT 43 SPONSOR: LASL
1A A IS00Z 27 Jun 62AT H______ _ EHole Utaus, Area 3. NS
Depth: 1340 ft.

De Feted 0

H.E. SYSTEM e 1

DLM ENSIONS:
Max. Dia.: 22.8 in.

I • Weight : 371.19 lb.

. f
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sPONSOR: LRL CONTINENTAL EVENT 44
j700Z 28 Jun 62 OUGATMAS ALO
Tunnel UI6a, Are& 16, NTS
Depth: Slant 900 ft.. Overburden 1050 ft.

qg

Delefed

H. E. SYSTEM

P~9404

DIMENSIONS: De I e,* P
Max, Dia.: 13.0 in.
Length : 17.45 in.
Weight : 194.98 1b.

Deleted

SIGNIFICANCE:
The technical objectives of the test were fulfilled and device performance was about as predicted.
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CONTINENTAL EVENT 45 SPONSOR: LRL
KGRAMENTO 2130Z 30 Jun 62

Hole Mv, Area 9. NMl
Depth: S00 ft.

.1*

Delesr4e•

H. E. SYSTEM

DIMENSIONS: Dee fe P,
Max. Dia.: 1.38 in.
Length : 26.40 in.

Deleted t

-.4
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SfONSOR: LRL CONTINENTAL EVENT6
"1i70Z 6 Jul 62 AR 82DAN

" a#uot Ul0b. Area 10, NHIS
IX-pth: 635 ft.

Deten•d

De etc,

14. 2. SYSTEM

DIMENSIONS: YIELD:.
Max. Dia.: 17.1 In. Fr;dcted:
Length ; 38.0 In. Acbleved:
Weight : 467.9 lb.

S 00 A IS KT

REMARKS:
The primary objective of this PLOWSHARE evet we to abuaA dmrn cmemnin crateriag, radio-
activity distribudtod, and sealing factors for & rdaUttvey clan undergroumd nuclear detoauton

in the 100 KT yield range. Iee d

SI'GlFICANCE:
Technical objectives of the experiment were fulUilled.
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CONTINENTAL EVENT 47 SPONSOR: DOD
. DOMINIC U LITTLE FELLER II 1900Z 7 Jul 62

Area 19, HIS
Height. 3 ft above surface

Deleted

H. E. SYSTEM

Deleted

DIMENSIONS:
Max. DPa.: 10.9 n.
L4%gtb : 15.7 in.
Weight : SO Ib.

Deleted

SIGNI FICANCE:
Effects data were obtained.

* 60
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SvoOO DOD CONTa INENTAL VR"NT 48
1e4sZ 11 Jul 62 DOY
Am" Is. tNn

epopc: 23 In.

H. E. SYSTEM

- ne De ore~v

D!MINSIONS:
Max. Dis.: 2 In.
LenSt : 46.S5i.
Weight : 435 lb.

REMARKS:
A tes to determine the effects Do retd burled slhty below the
surface. Primary interest was in crateuing and gound shock. Tbe technWcal features of the
experimet were similar to tboee at DANNY BOy (gemt 22).

SIGNIFICANCE:
Effects data were otwained.

A;

01



*CONTFINENTAL EVENT 49 SPONSOR: DOD
DDjjjjj13SUNBAMA)SMALL BOY 1830Z 14 Jul 622

Area S. NI$
Height 10 ft.

Dele•

H.E. SYSTEM

Mi9 Paeeted

DIMENSIONS:
Max. Dia.: 15 in.
Length : 15.5 in.
Weight 63.9 lb.

REMAR KS:
Conducted an Operation SUNBEAM event; however, because of its Umeliness. the evet was IMiui4
as a part of the DOMiNIC U series. 1

j I Delefpd I Thr device was positioned on a woodn platcm.

SIGN~IFICANCE:.4
Technical objectives of the experiment were fulfilled.

I.

e. 6
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SPONSOR: DOD CONTINENTAL EVENT So
j7ooZ 17 Jul 62 DRt41I4Ifl. Ufl'LE PELLER I
Area IS. NTS
iciht: 3 ft. above surface

H. E. SYSTEM

!PjBX 9010PBX =9404 Deleted

DIMENSIONS:
Max. Dia. 10.9 in.
Length 15.7 in.
Weight 50 lb.

* REMARKS:REMARKS:ttd test in conjunction Ulth a tacticas field exercise con-
ducted by a reinforced rifle company. The field exercise portion of the test was Exercise IVY
FLATS.

SIGNIFICANCE:
Effects and cratering data were obtained. The field exercise was successfully conducted.
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SECTION M1

Tests Conducted in the
Pacific Ocean Area
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PACIFIC EVENT I SPONSOR: LASL
MINIC ADOBE 1546Z 25 Apr 62

GZ 10. Christmas Island Test Area

4 Air Drop, HOB 2900 ft.

H. E. SYSTEM D~f~

010 Deleted

DIMENSIONS: WarheadDia.: 15.4 in. (max)
Length: 44 in.

Weight: 409 lb.
Drop Case W& 3ype 3

R•E•MA•ReS: n, lNo fireball pictures were obtained because of cloud

cover which obscured the target area.

C, 0leted

b

Srev



-glow=

J

5 o.5OR: LASL PACIFIC EVENT 2

W. 1602Z 27 Apr 62 AZTEC

COZ 10. Christmas Island Test Area
r rop, HOB 2610 ft.

I3etetpr?

H. E. SYSTEM

X !940.4 3 j Deleted

DIMENSIONS: Warhead

Dia. : 15.4 in.(rrax.)
Length 44 in.
Weight - 409 lb.
Drop Case k 3ype3

"De! et ed
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PACIFIC EVENT 3 SPONSOR: LRL
INICARKANSAS 1802Z 2 May 62

S" GZ 15, Christmas Island Test Area
Air Drop, HOB 5030 ft.

Del.e..

H. E. SYSTEM

DIMENSIONS Warhead
Max. Dia.: 17.36 in. De ,•e'irj
Length : 47.30 in.
Weight : 600 lb.
Drop Case M& 361m

REMARKS:

SIGNIFICANCE:
The higily successful performance of this device confirmed design calculations

68
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SPONSOR: LASL PACIFIC EVENT 4

1905Z 4 May 62 DOMINIC QUESTA
CZ 15. Christmas Island Test Area

Air Drop. HOB 5230 ft.

eetDeee'-

DIMENSIONS: Warhead

Dia. 15.75 in.(max.)

Length 47.8 in.

Weight : 552 lb.

Drop Case hik 39 Mod 1 Type 3

Deleted

_69



PACIFIC EVENT 5 SPONSOR: LRL
DOMINIC FRIGATE BIRD
Mk 47 (POLARIS System Test) Johnston 1.3 er Ar

LA- Missile Law

H. E. SYSTEM

M 9404De letfd

DIMIENSIONS: Warhead
Dia 18.0 in.

19.9 in.(aft flare) Deletcd
Length : 46.61n.
Weight : -717 lb.

Test Vehicle: POLARIS Mk 1 re-entry system
4

REMARKS: .1
A weapon system test of a POLARIS A-I misl utilzing the Mk-I re-entry system Bred romd
nuclear submarine Ethan Allen.

SIGNIFICANCE:
The systems test was satisfactory with a satisfactory yield of warhead.

70_1



U-.-
SpONSOR: LR.L PACFIC EVENT 6

1801Z 8 May 62 D i KON

GZ 10, Christmas Island Test Area
sjr Drop. HOB 2880 ft.

Dele~r

H. E. SYSTEM

Deleted

DIMENSIONS:
Max. Dia.: 11.57 in.
Length
Weight
Drop Case M

Deleted

_________________71



PACIFIC EVENT 7 SPONSOR: LASL
NIC M 1701Z 9 May 62

GZ 10. Christmas Island Test Area
Air Drop, HOB 2450 ft.

Do letea

H. E. SYSTEM De__e

Defeled

DIMENSIONS:
Max. Dia.: 16.5 in.
L2ngth : 4
Weight
Drop Case -O Type 3

b)e t c•t
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SPONSOR: LRL PACIFIC EVENT I..1 537Z 11 May 62 INCMUKG
* GZ 10, Christmas Island Test Area

Ai r Drop. HOB 2995 ft.

0*19t~d

H. E. SYSTEM

~ Deleteoi

DIMENSIONS:
Max. Dia.: 11.57 in.
Length 26.96 in.
Weight
Drop Case Mk 36

Deleted *Deleted

SIGNI FICAN CE:
The device performed as predicted.
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PACIFIC EVENT 9 SPONSOR: 000
DOMINIC SWORDFISH 2002Z II May 62
Mk 44 (ASROC System Test) - 400 miles west ofanDe Calif.

Underwater burst.

Deleted

I

H. E. SYSTEM _

PB 9404

DIMENSIONS: Warhead
"" Dia. : 13.75n. Deleted

Length: 2.0i
Weight: 10Ib.

REMARKS:
A test of the ASROC weapon system. The shot area was instrumented to obtaln data on shock and

"* radiological effects to surface and submerged vessels at various ranges. Ocean depth was aboWI
2850 fathoms. T* Deleted

SIGNIFICANCE:
Data were obtained pertaining to the employment of the ASROC system.

DeIe~r~'!
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sPONSOR: LASL PACIFIC EVENT 10
j703Z 12 May 62 DOMINIC ENCINO
0Z 12. Christmas Island Test Area
Air Drop, lOB 5510 ft.

Deleted

H.LSYSTEM

rDeleted

DIMENSIONS: Bomb
Dia. . : 18 in.
Length :149.5 in.
Weight 2060 lb.
Drop Case Mk 15 0Type 3

Deleted
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PACIFIC EVENT 11 SPONSOR: LRL

DOMINIC SWANEE 1522Z 14 May 62 -
-- -GZ 10, Christmas Island Test Area "

Air Drop, HOB 2940 ft. 4

Deleted

H. E. SYSTEM _ _

Deleted

DIMENSIONS:
Max. Dia.: 17.13 in.
Length : 38.00 in.
Weight : 506 lb.
Drop Case Mk 36

Deleted
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SrONSOR: LRL PACIFIC EVENT 12

1537Z 19 May 62 DMNC CHETOD
oZ 10. Christmas Island Test Area G
Air Drop. HOB 6905 ft.

Deleted

I
H. E. SYSTEM

Deleted

DIM ENSIONS:
Max. Dia.: 11.57 in.
Length:
Weight :
Drop Case Mk

I
De; e-ed
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PACIFIC EVENT 13 SPONSOR: LRL
DOMNICTANNA16D9 Z 2SMay 62DZ 10NAo. 10 ristmas hduaad r4%

Air Drop. HOB 9030 ft.

eoletedi

H. E. SYSTEM

Deleted
DIMENSIONS:

Max. Dia. 19.62 ..
Length .37.45 in.
Weight .153.57 lb.
Drop Case hJk 36

Deleted

I7)



SPONSOR: LASL PACIFIC EVENT 141703Z 27 May 62 DOMINIC NAMBE
GZ 10, Christmas Island Test Area
Air Drop. HOB 7140 ft.

Deleted

H. E. SYSTEM

:B 9010
PBX 9404

DIMENSIONS:
ia. 11. 8 7 I87n.

Length 31. 58 in.
Weight
Drop Case Mk 1S Mod 0 Type 3

Dele* ,-9



A PACIFIC EVENT 15 SPONSOR: LASL

C ALMA 1703Z 8J)up62SAGZ 15, Ohristmas Island Test Area
Air Drop, HOB 8865 ft.

Deleted

.* I

[•1 •H. E. SYSTEM i

!a PBX 940401

DIMENSIONS: Warhead Deleted
Da.. : 15.75 in.
Length: 47,8 in.
Weight: 53 lb.
Drop Case Mk 39 3

I. I
rfleleed

SIGNIFICANCE:
The device performed as expected Deleted

soi Deweted
8 1 0 .



SPONSOR: LRL PACIFIC EVENT 16

15372 9 Jun 62 OMINIC TRUCKEE
CZ 10, Christmas Island Test Area
Air Drop, HOB 6970 ft.

H. E. SYSTEM

D elIeted

DIMENSIONS: Warhead
*Max. Dig.: 15. 6 in.

Length :40.37 in.

Weight :257 1b.

DelIeted

*'1



PACIFIC EVENT 17 SPONSOR: LASL

POMINIC YESO io01Z 10 Ju -62
C(Z 20, ChriTsma. u.--.id Test Area

Air Drop. HO 8325 ft.

Deleted

H. E. SYSTEM

:POX 9010
B Deletee

DIMENSIONS:
Max. Dia.: 27.0 in.
Length 48.3 in.
Weight : 1567 lb.

Drop Case Modified Mk 39

Deleted

SIGNI FICANCE:
The device performed as expected £ e I etc d

Deleted
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SPONSOR: LRL PACIFIC EVENT 18
15372 2Jun 62 DOMINIC HARLEM
GZ 17. Christmas IsIand Test Area
Air Drop, HOE 13, 645 ft.

AI

Deleted

H. E. SYSTEM

________________beletedi

DI.mENSIONS: Wa rhead
Z)u. :18.0 in.

19.9 in.(aft flare)
Length 46.6 in.
Weight 733 lb.
Drop Case ki

D*lefed

SIGNIFICANCE:
The saUsfactory resuits of this test •* '@'.1

"Delete'd



PACIFIC EVENT 19 SPONSOR: LASL
C CNADA 160IZ 15 Jun62

GZ 17. Christmas Isiand Test Area
Air Drop. HOD 9 105 ft.

De leted

H. E. SYSTEM___

:PBX 9010

92404 
1)e Ieted

DIMENSIONS:
Dia.: 15. 75 in.
Length: 39.83 in.
Weight: 507.4 lb.
Drop Case NU 15 Mod 2 Type 3

Deleted

SIGNI FICANCE:
'The device performed satisfactorily, P ~ a

34



I.1

SPONSOR: LASL PACIFIC EVENT 20
1601Z 17 Jun 62 DCMINIC DULCIE
GZ 10, Christmas Island Test Area
Air Drop, HOB 9090 ft.

Deleted

H. E. SYSTEM

DeD Ieted

DIMENSIONS:
Max: Dia.: 16.5 in.
Length :
W/eight
Drop Case Mk 15 Mod 2 Type 3

Deleted

SIGNI FICANCE:
The test demonstrated the effect Deloted and was considered a
successful test.

a5



PACIFIC EVENT 21 SPONSOR: LRL

DOMNI15012 19Jun62
_GZ 17, Christmas Island Tvst Area

-- Air Drop, HOB 14,995 ft.

Deleted

H. E. SYSTEM 
•

Deo eted

DIMENSIONS:
Mjx. Dia.: 24.41 IT..

LengLh : 63.29 in.
Wcght : 498 lb.

Ie
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SPONSOR: LASL PACIFIC EVENT 22
1601Z 22Jun 62 DOMINIC OTO
GZ 10. Christmis Island Test Area
Air Drup, IOB 9010 ft.

Deleted

H. E. SYSTEM

De Ie*e.
DIMENSIONS:

Max. Dja.: 15.4 In.
Length 42.7 in.
Weight : 166.1 lb.
Drop Case Mk 15 Mod 2 Type 3

Deleted
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PACIFIC EVENT 23 SPONSOR: LRL
MINIC BGHORN 1519Z 27 Jun 62
~jj N CZ 30, Christmas Island Test Are&

Air Drop. HOB 11.810 ft.

131eteci

H, E. SYSTEM

I Oelefed

DIMENSIONS:
Max. Dia.: 45.65 in.
Length 96. 18 in.
Weight : 4072.55 lb.
Drop Case Mk 36

De ec!d



rum~

SpOINSOR: LRL PACIFIC EVENT 24

1521Z 30 Jun 62 MINIC NE

OZ 25, Christmas Island Test Area
Air Drop, HOB 4980 ft.

Deleted

H. E. SYSTEM

Deleted

DIMENMlONS:
Max. D1a.: 17.13 in.
Length 38.00 in.
Weight 564.32 lb.
Drop Case Mk 36

e$9

m ee'•



*PACIFIC EVENT 2S SPONSOR: DOD
FISHBOWL STARFISH Prime 0900Z 9 Jul 62

Johnston Island Test Area
High Altitude HOB 400.09 Km.

I,=

Deleted

H. E. SYSTEM

Composition
:Cclpooli 7S12; • Deleted

DIMENSIONS: Warhead
Max. Dia.: 20 in.
Length : 54.3 in.
Weight : 1665 lb.
Test Vehicle Thor missile Mk 4 R/V

REMARKS:
The first of the FISHBOV.L series of high altitude detonations

SDeleted
SIGNIFICANCE:

ji~io f urt a Isapned. Lon range measurements d diagnosUc data IndieaWle
Technical obJecUves of the experLmcit were Oli

filled.
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5 IV)NSOR: LASL PACIFIC EVENT 26

1633 rmi9T DOMINIC SUNSET

G2 31Z7, (Qhi'stmra5...s1.4'et Are&
Air DropI OB 50000t.

Deleted

H.E. YSTIE

PBX 90S

DIMENSIONS: Deleted
Dia. : 15.75 in.

LengthJ 39.83 in.
Weight 543 lb.
Drop Case Mk 1S Mod 2 Type 3

L) eIeted
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PACIFIC EVENT 27 SPONSOR: LRL

'IC PAMLICO 
1537Z

dGZ 25, ristmas Islan Test Area

Air Dr HOB 14,3 ft. F

Deleted

H. E. SYSTEM

..DIMENSIONS:
Max.Dia.: 56.2 in. DeleteC
Length : 123.4 in.
Weight : 9161.67 lb.

Deleted

SIGN1FICANCE:
The results confirmed theoretical predictions. "

C e!ee.c
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SPONSOR: LRL PACIFIC EVENT 28

1618Z 2 Oct 62 DOMINIC ANDRO6COGGIN

Johnston Island Test Area

Air Drop, HOB 10,260 ft.

Deleted

H. E. SYSTEM

Deleted
DIMENSIONS:

Max. Dia.: 56.2 in.
Len& : 128.5 in.
Weight : 6647.52 lb.

Drop Case Mk 36

. ..leted

_ _ _ _ _ _ _ _ _93



PACIFIC EVENT 29 SPONSOR: LRL

INIC BU 1603 2 6 Oct 62
Johnston Island Teat Are
Air Drop. HOB 10,000

Deleted

H. E. SYSTEM
i•

.DIMENSIONS:
Max. Dia.: 39.37 in. Deleted
Length 78.43 in.
Weight 1155 lb.
Drop Case Mk 36

Deleted
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SPONSOR: LASL PACIFIC EVENT 30
i6O1Z 18 Oct 62 MINIC CHAMA
Johnston Island Test Area
Air Drop, HOB 11,970 ft.

Deleted

H. E. SYSTEM

PBX 9404

DIMENSIONS: D e ete
Max. Dia.: 27.96 in.
Length : 89.0 in.
Weight : 2350 lb.
Drop Case Mk 36 Mod I

Deleted

SIGNIF ICANCE:

Deleted vjlujblc dusign data werc
vh.jin,.d.



PACIFIC EVENT 31 SPONSOR: DOD
FISHBOWL CHECKMATE 0830Z 20 Oct 62

Johnston Island Test Are&
High Altitude 147.25 Km.

Deleted

H. E. SYSTEM

: PBX 9010
X 0 Deleted

DIM Ei NSIONS: Warhead

SDia.: - 14 in.
Length: - 20 in.

Weight: - 150 lb.
I Test Vehicle XM-33 missile

"REMARKS:
A test of a nuclear burst at about 150 Km altitude. 7W
warhead wia to the burst point by a XM-33 missile.

SIGNIFICANCE:The warhead detonated near the desired burst point and the principle objecUves of the experime"
were accomplished. -
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SPONSOR: DOD PACIFIC EVENT 32
1000Z 26 Oct 62 FISHBOWL BLUEGILL Tr ple Prme
Johnston Island Test Area
High Altitude Shot, HOB 48.27 Km.

Deleted

H. E. SYSTEM

PX to l
PBX

DIMENSIONS: Warhead E e eted

Max. Dia.: 15.4 in.
Length : 44 in.
Weight 409 lb.
Test Vehicle Thor missile M]k 4
Re-entry vehicle

REMARKS:

r-om a nuc ear burst at 50 Km aititude. The event was a retire o

he ev W ent. .nree previous attempts had resulted in missile and warhead destruction

prior to the nuclear burst.

SIGNIFICANCE:
The objectives of the experiment were achieved. The predicted yield is believed to have been
achieved bosed on long range diagnostic measurements.
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I I
PACIFIC EVENT 33 SPONSOR: LRLDOMINIC EVENT 1546Z 27 Oct 62
________CALAM1__-Y johnston Island Teat Area

Air Drop. HOB 11,780 ft.

Deleted

H. E. SYSTEM

DIMENSIONS: e oI et d

Max. DIa.: 34.4 in.
Lengt : 93.0 in.

Weigbt : 1830 lb.

Drop Case Mk 15

Deleted
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SPONSOR: LRL PACIFIC EVENT 34

1602Z 30 Oct 62 HOUSAjC

Johnston Island Test Area
Air Drop. HOB 12.130 ft.

Deleted

H. E. SYSTEM

Deleied

DIMENSIONS:
Max. Dia.: 56.2 in.
Length : 147.90 in.
Weight 7139.$5 lb.
Drop Case Mk 36

Ueleted

SIGNIFICANCE:
The successful performance of this device provided data

Ueleted

99• -~
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PACIFIC EVENT 35 SPONSOR: DOD
HBOWL KINGFISH 1210Z I Nov 62

Johnston Island Test Area
High Aliutude Shot. HOD 97.24 Km.

Deleted

H. E. SYSTEM

PBX 9010 D eI ef'od

DIMENSIONS: Warhead
-Max. Dia.: 15.4 in.
Length : 44 in.
Weight : -409 lb
Test Vehicle THOR missile Mk 4

Re-entry vehicle

REMARKS:
A test to determine Deleted

D9 Ieted from a nuclear burst at 95 Km altitude.

SIGWIFICANCE:

The objectives of the experiment were tulfilled.

I' I
100
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SPONSOR: DOD PACIFIC EVENT 36

07302 4 Nov 62 FISIIBOWL TIGHTROPE
Johnston Island Tcst Area
High Altitude Test, IIOB 21.03 Km.

Deletdct

H. E. SYSTEM

Boracitol
Composition B

C 'ciotol LeeeS~Deleted :

DIMENSIONS: Wd rhead
Max. Dia..: 29 in.
Length : 39.3 in.
Weight 900 lb.
Test Vehicle NIKE-HERCULES

REMARKS:
A test to study. Jefeted a nuclear burst at 25 Km ai&rude.

SIGNIFICANCE:
The objectives of the experiment were fulfilled.

101
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APPENDIX A

Operation DOMINIC Drop Vehicles

A- I. GENERAL. During the planning for an atmospheric series of air-burst aircraft-delivered
nuclear development tests, it became apparent that an external drop case common to a number of
tests should be used. It was decided that such a ballistic case should meet the following require-
ments:

a. Have known ballistic characteristics.
b. Have adequate volume in which to package the largest device together with the fuze. firing

set, and telemetry systems.
c. Be compatible with standard Air Force handling equipment and the B-52 suspension systems.

A-2. DROP CASES FOR LASL DEVICES. In order to meet these general requirements for the
ballistic c aS S Mk 15 \- re used for all air drops of LASL devices with the
exsception of e CHAMA event. The table below lists the mate-
rial and th-c'WT W SL events. Th .hlcknesses listed are the nominal
thickness of the central case section surrounding the test device.

CHARACTERISTICS OF TEST DEVICE DROP CASES

CASE MATERIAL ID THICKNESS

M. I5 MCod 0 T)pe 3 Cast Iron 29.13 in. 2.69 in.

Mk 15 Mod 0 Type 3 _1/ Cast Iron 30.62 in. 1.88 in.

Mk 15 Mod 2 Type 3 Cast Iron 29.13 in. 2.69 in.

Mk 39 Mod I Type 3 Steel 32.04'. 1.23 in.

Mk 36 Mod 1?/ A]. 55.22 in. 0.50 in.

1/ Used for the ENCINO event

2/ Used for LASL sponsored CHAMA event

A-2.1 The warheads for the ADOBE, AZTEC. QUESTA, ALMA, RINCONADA, and SUNSET events

were cantilevered in the main case of either a Mk 15 or a Mk 39 by ala
fast ni to the aft bolt pattern prejously used g
's added between the warhead"hIW W

. Figure I illustrates this type of warhead installation.

A-2.2 MESILLA, NAMBE, DULCE, and OTOWI events) were supported in

low-deNsu ft) polyurethane foam cast into a one quarter inch thick stainless steel

A idr if nann the firing set was attached to the steel cylinder. A
i f35 added between the device and the cylinder and between the

OWot'er case ithe NAMBE. DULCE, and OTOWI events. Figure 2 is illustrative

4



Ll of these installations.

A-2.3 Fo the ENCINO-nhai.t-

5 ots was e a ype a
heand athe aft upport plate c

to e t tpattern ofe case.

A-2.4 in etested in the YESO event was supported in an aluminum warhead

1yindfiWi d Vith iiyrethhane foam having a density Of 6.24 pounds r cM~ ot

a ease was

mae up of a nose section with addaitlon laa•."t, aone- If Inch thick aluminum

cylinder surroundin stand the aft portion of a Mk 39B center case section. The

firing system housing was attache tote aft end of the warhead cylinder.

A-2.5 A Mk 36 Mod I bomb case was used for the CHAMA event.eca one uarter inchhicAteel cvinder ed with voiurethanefoa

A flange at each end of the cylinder was bolted to the Lik 36 case. The central section of the Mk 36

case was modified by removin h inside to a nominal 0.50 inch thickness. Figure.

3 illustrates the configuration owaed in the INk 36 case.

•. A-3. DROP CASES FOR LRL DEVICES. Drop cases used by LRL in DOMINIC were Mk 36 cases

in which the device was normally supported by a mounting ring and support brackets near the #,

center of gravity of the device. Modification to the M'k 36 case consisted of installing motuntng

brackets for dia ostic u e lsi
tbalistics.
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APPENDIX C

Maps of Principal Test Areas
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